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(54) Drinking cup and cover with flow control elements 



(57) A drinking cup (10) having a body portion (12) 
and a removably attached cover (1 4) including an offset 
drinking spout (28) and an offset vent aperture (32). The 
drinking spout (28) and the vent aperture (32) are each 
surrounded by wall members (34,38) which depend 
generally away from an interior surface of the cover (14). 
An air inlet flow control valve (40) is coupled to the wall 
member (34) surrounding the vent aperture (32) while 
a liquid outlet flow control valve (42) is coupled to the 
wall member (38) surrounding the spout (28). Each flow 
control valve (40,42) includes a domed elastomeric 
member (48,50) containing a slit (49,51) allowing for 
passage of a selected fluid therethrough. The domed 
portions (48,50) are each surrounded by a generally cir- 
cular isolating channel (60,62), and outside of each iso- 
lating channel is a perimetral portion (52) for connecting 
the flow control valve (40,42) to the depending wall 
(34,38) portion of the cover (14). Fluids passing through 
the slits (49,51) achieve substantially only a one-way 
passage as the domed curvature substantially prevents 
any backflow. Vacuum must be applied on the convex 
side of the domed portion (48,50) for sufficient elasto- 
meric displacement to allow a fluid to pass through the 
slit. In the absence of such a vacuum, the sides of the 
slit (49,51 ) are maintained in contiguous contact thereby 
preventing any transfer of liquid or air across the respec- 
tive flow control valve (40,42). Coupling means are pro- 
vided for coup ling the flow control valves (40,42) togeth- 
er, and may include handle portions (44,46) integrally 
attached to the perimetral portion and including joining 
means (54,56) for joining the handle portions (44,46) to- 
gether. 
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Description 

This application related to provisional application 
Serial No. 60/029,807, filed October 25, 1996 and pro- 
visional application Serial No. 60/029,779, filed October 
31, 1996. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to devices employed 
to prepare young children to transfer from drinking liq- 
uids from a nippled bottle to drinking liquids from an 
open topped cup or similar container. Similar devices 
are also employed to assist certain physically handi- 
capped individuals and typically consist of a cup having 
a cover including special features intended to facilitate 
the ingestion of liquid from the cup while minimizing the 
amount of liquid spilled from the cup. The cover for the 
drinking cup typically includes a spout allowing with- 
drawal of liquid from the container and one or more vent 
apertures allowing air into the covered container as liq- 
uid is withdrawn. 

2. Description of the Prior Art 

In an effort to reduce further the amount of liquid 
spilled from an upset drinking cup, some covers have 
incorporated valves to control the amount of air admitted 
into the cup during the drinking process and valves to 
control the amount of liquid released from the cup. 
These valves, when operating in the intended manner, 
substantially eliminate accidental spills from the cup. 
Examples of such cups are to be found in Morano, U.S. 
Patent No. 5,542,670; Belanger, U.S. Patent No. 
5,079,013; Coy, U.S. Patent No. 4,946,062; Paz, U.S. 
Patent No. 3,739,938; and, Rice, U.S. Patent No. 
2,608,841. 

Some of the prior art devices require manipulation 
of elements of the cup in order to achieve optimal con- 
trolled venting and sealing of the container. It has been 
recognized that young children and others which would 
benefit from employing such training cups are not capa- 
ble of reliably operating such manual valving devices. 
As a result, vent control has increasingly employed 
structures which would automatically achieve the de- 
sired effects. There has also been a recognition that 
many of the prior art devices involved parts which were 
difficult to reliably manufacture, required significant as- 
sembly and were difficult to clean. Thus, designs have 
been sought which minimize the number of parts while 
reliably achieving all of the desired valving functions to 
arrive at a truly dripless container while employing a 
minimum of materials. 



SUMMARY OF THE INVENTION 

Accordingly, a drinking cup of the present invention 
employs a body portion to which is removably attached 

5 a cover having an outer perimeter which is generally 
symmetric about a centrally located axis. The cover in- 
cludes a drinking spout offset to one side of said axis 
and a vent aperture offset to the opposite side of said 
axis. The drinking spout and the vent aperture are each 

10 surrounded by wall members which depend generally 
away from an interior surface of the cover. An air inlet 
flow control valve is coupled to the wall member sur- 
rounding the vent aperture while a liquid outlet flow con- 
trol valve is coupled to the wall member surrounding the 

15 liquid outlet or spout. 

Each of the flow control valves comprises a domed 
elastomeric member containing a slit allowing for pas- 
sage of a selected fluid through the domed portion. The 
domed portions of each of the flow control valves is sur- 

20 rounded by a circular isolating channel. Outside of each 
circular isolating channels is a perimetral portion for con- 
necting the flow control valve to the depending wall por- 
tion of the cover. The perimetral portion connecting the 
flow control valve to the depending wall portion can take 

25 the form of either an outwardly facing surface adapted 
to engage the interior of the depending wall portion or 
an inwardly facing surface adapted to engage the exte- 
rior of the depending wall portion. 

The domed portion of each of the valves is prefer- 

30 ably formed from a substantially uniform thickness of 
elastomeric material such as 6070 silicone rubber hav- 
ing a hardness of approximately 70 Shore A. The radius 
defining the domed portion of each flow control valve is 
greater than the radius of the circular isolating channel 

35 surrounding each domed portion so that the domed por- 
tion constitutes less than a hemisphere. The slit in the 
domed portion occupies between about 25 to about 45% 
of the diameter of the domed portion and is centered on 
the most protuberant part of the domed portion. In this 

40 manner, the fluid passing through the slit can achieve 
substantially only a one-way passage since the domed 
curvature substantially prevents any backflow of fluid 
through the flow control valve. Additionally, with the slit 
occupying less than the full diameter of the domed por- 

45 tion, some minimal vacuum must be applied on the con- 
vex side of the domed portion in order to achieve suffi- 
cient elastomeric displacement to allowthe intended flu- 
id, whether liquid or air, to pass through the slit. In the 
absence of such a vacuum, the sides of the slit are main- 

50 tained in contiguous contact thereby preventing any 
transfer of liquid or air across the respective flow control 
valve. 

In a preferred embodiment, coupling means are 
provided for coupling the two flow control valves togeth- 
55 er. The coupling means can comprise a handle portion 
integrally attached to the perimetral portion of the flow 
control valve and including joining means for joining the 
handle portion of one of the flow control valves to the 
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handle portion of the other of the flow control valves. 
The coupling means can also have the form of a contin- 
uous bridge between the two flow control valves. Pref- 
erably, the joining means separably co-engages the 
handle portions so that either one or both of the flow 
control valves can be removed from the cover for clean- 
ing or in situations where less restriction of the flow of 
one or both fluids through the cover is desired. 

In a particularly preferred embodiment, the coupling 
means comprises a diaphragm having an outer edge 
positioned between an upper edge of the body portion 
and a lower inner edge of the cover so as to provide a 
seal between the body portion and cover. The dia- 
phragm also isolates the interior surface of the cover 
from the contents of the drinking cup thereby reducing 
the possibility of residual food contamination from re- 
tained material in interior corners of the cover 

One feature of a drinking cup in accordance with 
the present invention is a body portion which includes a 
narrow waist integrally formed with a broadened base 
which enhances the overall ability of the cup to resist 
tipping and spilling. The narrow waist portion also has 
the advantage of allowing the small hands of a young 
child to more easily manipulate the container as a whole. 

Another feature of the present invention is the con- 
trol of the exit of liquid from the drinking cup using flow 
control valves which are formed from low cost, safe ma- 
terials which are easily cleaned and secured to the in- 
terior of the drinking cup in such a manner as to signif- 
icantly diminish the likelihood of a valve defeating ma- 
nipulation by a child while employing the drinking cup. 

These and other features and advantages will be- 
come apparent to those skilled in the art upon consid- 
eration of the following description of the preferred em- 
bodiments exemplifying the best mode of the invention. 
The description refers to the accompanying figures il- 
lustrating the preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevation view of a drinking cup in 
accordance with the present invention partially broken 
away to reveal the location of the flow control valves 
coupled to the interior surface of the cover. 

FIG. 2 is a bottom plan view of the cover shown in 
FIG. 1 with the flow control valves removed to reveal the 
interior structure of the vent aperture and spout. 

FIG. 3 is an enlarged plan view of a first preferred 
embodiment of the flow control valves joined by a co- 
engagement of the handle portions. 

FIG. 4 is a sectional view of the structure shown in 
FIG. 3 taken along line 4-4. 

FIG. 5 is an enlarged plan view of a second pre- 
ferred embodiment of the flow control valves joined by 
an integral continuous bridge. 

FIG. 6 is a sectional view of the structure shown in 
FIG. 5 taken along line 6-6. 

FIG. 7 is an enlarged sectional view similar to FIGS. 



4 and 6 of the air inlet flow control valve of the present 
invention. 

FIG. 8 is an enlarged sectional view similar to FIGS. 
4 and 6 of the liquid outlet flow control valve of the 
s present invention. 

FIG. 9 is a sectional view of a third preferred em- 
bodiment in accordance with the present invention de- 
picting a cover for a drinking cup and a continuous 
bridge having a diaphragm. 

FIG. 1 0 is a sectional view of a fourth preferred em- 
bodiment in accordance with the present invention de- 
picting a cover for a drinking cup and a continuous 
bridge having a diaphragm and a graspable tab. 

FIG. 11 is a perspective view of another embodi- 
ment of the flow control valves of the present invention 
depicted as joined together with an attachment member. 

FIG. 12 is a sectional view of the structure shown 
in FIG. 11 taken along line 12-1 2 but depicted as mount- 
ed to the cover. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A drinking cup 10 in accordance with the present 
invention is shown in FIG. 1 to comprise a body portion 
1 2 and a cover 14 removably attached to the body por- 
tion 12. The body portion 12 is preferably shaped to in- 
clude a concave sidewall 16 defining a narrow waist 18 
supported by a broader base 20. An upper margin, not 
shown, of body portion 12 projects inside a skirt portion 
22 of cover 1 4 which includes threads or other features 
well known in the art permitting a releasable locking en- 
gagement between the body portion 12 and the cover 
14. 

The cover 14 includes a top wall 24 which includes 
an upwardly projecting spout 26. Distal end 28 of spout 
26 includes a plurality of holes 30 which can be seen in 
FIG. 2. The spout 26 is shown to be offset to the left side 
of the cover 14 as shown in FIGS. 1 and 2. A vent ap- 
erture 32, offset to the right side of cover 14, allows air 
to enter the covered drinking cup as liquid exits the cov- 
ered drinking cup through holes 30. A first wall member 
34 depends generally away from an interior surface 36 
of top wall 24 surrounding the vent aperture 32. A sec- 
ond wall member 38 surrounds the outlet holes 30 as 
shown in FIGS. 1 and 2. 

Air inlet flow control valve 40 is secured to first wall 
member 34, while liquid outlet flow control valve 42 is 
secured to second wall member 38. As shown in FIG. 
1 , the flow control valves 40 and 42 are independent of 
each other and include first and second handle portions 
44 and 46, respectively, which facilitate the removal of 
the flow control valves from supporting first and second 
wall members 34 and 38, respectively. 

Alternative embodiments for the flow control valves 
40 and 42 are shown in FIGS. 3 through 1 2. Liquid outlet 
flow control valve 42 comprises an elastomeric first 
domed portion 48 containing a first slit 49 for allowing 



15 



20 



25 



30 



35 



40 



45 



50 



3 



5 



EP 0 838 184 A1 



6 



the passage of a selected fluid out of drinking cup 10 
through first domed portion 48. Similarly, air inlet flow 
control valve 40 comprises an elastomeric second 
domed portion 50 containing a second slit 51 for allow- 
ing the passage of air into drinking cup 10 through sec- 
ond domed portion 50 while liquid passes out of drinking 
cup 10. Each of first and second domed portions 48 and 
50 is surrounded by a perimetral portion 52 which con- 
nects flow control valves 40 and 42 to first and second 
wall members 34 and 38, respectively. By appropriately 
selecting the interior dimensions of perimetral portions 
52, each of flow control valves 40 and 42 may be dis- 
posed to surround a portion of first and second wall 
members 34 and 38, respectively. 

As shown in FIGS. 3 and 4, first and second handle 
portions 44 and 46 are unitarily joined to an edge of the 
perimetral portion 52. First and second handle portions 
44 and 46 can be dimensioned to overlap as shown in 
FIGS. 3 and 4 and to include joining means for joining 
first and second handle portions 44 and 46 together. The 
joining means shown in FIGS. 3 and 4 comprises an ap- 
erture 54 in second handle portion 46 and a protuber- 
ance 56 in first handle portion 44 which can project 
through the aperture 54. 

In the alternative embodiment shown in FIGS. 5 and 
6, the coupling means can take the form of a continuous 
bridge 58 joining together upper edges of perimetral por- 
tions 52 of flow control valves 40 and 42. 

As shown in more detail in FIG. 7, first domed por- 
tion 48 of air inlet flow control valve 40 is surrounded by 
a generally circular first isolating channel 60 which en- 
hances the ability of first domed portion 48 to flex in re- 
sponse to changes in pressure. First isolating channel 
60 may be disposed to project generally oppositely from 
first wall member 34, that is, facing away from first wall 
member 34 which supports the air inlet flow control valve 
40 with respect to interior surface 36 of cover 14. It will 
be understood that first isolating channel 60 may alter- 
natively be disposed in confronting relationship to first 
wall member 34. First isolating channel 60 has a diam- 
eter "D" which is shown to be less than twice the defining 
radius "FT of first domed portion 48 of air inlet flow con- 
trol valve 40 so that first domed portion 48 comprises 
less than a hemisphere. The width n W n of first slit 49 
controlling the inward flow of air into drinking cup 10 
through air inlet flow control valve 40 is about 60% to 
about 85% of the defining radius "R" of first domed por- 
tion 48 and is about 35% to about 40% of the diameter 
"D" of first isolating channel 60. 

Referring to FIG. 8, second domed portion 50 of liq- 
uid outlet flow control valve 42 is surrounded by a gen- 
erally circular second isolating channel 62 which en- 
hances the ability of second domed portion 50 to flex in 
response to changes in pressure. Second isolating 
channel 62 may be disposed to confront second wall 
member 38 which supports the liquid outlet flow control 
valve 42 with respect to interior surface 36 of cover 14. 
Alternatively, second isolating channel 62 may be dis- 



posed to project generally oppositely from second wall 
member 38, that is, facing away from second wall mem- 
ber 38 which supports the liquid outlet flow control valve 
42 with respect to interior surface 36 of cover 14. The 

s second isolating channel 62 has a diameter "D" which 
is shown to be less than twice the defining radius "R" of 
second domed portion 50 of liquid outlet flow control 
valve 42 so that second domed portion 50 comprises 
less than a hemisphere. The width "W of second slit 51 

io controlling the outward flow of the liquid through liquid 
outlet flow control valve 42 is about 50% to about 70% 
of the defining radius "R" of second domed portion 50 
and is about 60% of the diameter B D D of second isolating 
channel 62. 

is It will be additionally noted that in each of the illus- 
trated embodiments, the overall size of liquid outlet flow 
control valve 42 is larger than air inlet flow control valve 
40. In the illustrated preferred embodiments, the air inlet 
flow control valve 40 is between about 60% to about 
85% of the size of liquid outlet flow control valve 42. 

In an embodiment of the invention illustrated in FIG. 
9, continuous bridge 58 joining the upper edges of per- 
imetral portions 52 of flow control valves 40 and 42 is in 
the form of a diaphragm 70 having an outer edge 72 
positioned adjacent to an interior edge 74 of cover 14 
so as to provide a seal between body portion 1 2 and the 
cover 14. The diaphragm 70 also isolates interior sur- 
face 36 of cover 14 from the contents of drinking cup 10, 
thereby reducing the possibility of residual food contam- 
ination from retained material in interior corners 76 of 
the cover 14. 

Depicted in FIG. 10 is a fourth embodiment of the 
present invention, depicting cover 14 having coupling 
means including diaphragm 70 mounted to air inlet flow 
control valve 40 and liquid outlet flow control valve 42. 
Diaphragm 70 defines outer edge 72 capable of provid- 
ing a seal between body portion 12 and cover 14, when 
cover 14 is attached to body portion 12. Graspable, 
elongated tab 80, defining tab hole 82, is attached to 
diaphragm 70 so at to project generally away from inte- 
rior surface 36 of cover 1 4, facilitating removal of air inlet 
flow control valve 40 from first wall member 34 and liquid 
outlet flow control valve 42 from second wall member 
38. By appropriately selecting the interior dimensions of 
perimetral portions 52, each of flow control valves 40 
and 42 may be disposed to fit within a portion of first and 
second wall members 34 and 38, respectively. 

Illustrated in FIGS. 11-12 is another embodiment of 
the present invention, illustrating the flow control valves 
as joined together with generally planar attachment 
member 86 having graspable projecting portion 88. Al- 
though, as depicted in FIG. 12, projecting portion 88 
forms a generally arched configuration as seen in cross 
section, it will be recognized that projecting portion 88 
may have other configurations so that the cross-section- 
al profile presented by projecting portion 88 may in- 
clude, for example, arches of various heights and pro- 
files utilizing at least one curve, along with profiles uti- 
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lizing at least one straight line. The dimensions of at- 
tachment member 86 and especially the planar dimen- 
sions of projecting portion 88 may be chosen to be suf- 
ficiently large so that when the flow control valves are 
joined together with attachment member 86, the result- s 
ing structure is too large to be easily swallowed. Attach- 
ment member 86 is attached between air inlet flow con- 
trol valve 40 and liquid outlet flow control valve 42 so 
that a plane defined by attachment member 86 is dis- 
posed to be generally normal to interior surface 36 of 10 
top wall 24, and so that projecting portion 88 projects 
generally away from interior surface 36, that is, gener- 
ally towards body portion 12 when cover 14 is mounted 
to body portion 12. In this way, provision of attachment 
member 86 facilitates essentially simultaneous removal is 
of air inlet flow control valve 40 from first wall member 
34 and liquid outlet flow control valve 42 from second 
wall member 38 by grasping projecting portion 88 and 
pulling attachment member 86 away from cover 14. 
Moreover, by choosing dimensions of attachment mem- 20 
ber 86 so that projecting portion 88 is disposed to project 
a substantial distance from the flow control valves, easy 
grasping of attachment member 86 for removal of the 
flow control valves is accomplished. 

The present invention having been described in its 25 
preferred embodiments, it is clear that the present in- 
vention is susceptible to numerous modifications and 
embodiments within the ability of those skilled in the art 
and without the exercise of the inventive faculty. Accord- 
ingly, the scope of the present invention is defined as 30 
set forth by the scope of the following claims. 



Claims 

35 

1. A cap for a drinking cup having a body portion ca- 
pable of holding a fluid, comprising: 

a cover capable of removable attachment to the 
body portion and including a top wall defining 40 
at least one hole and a vent aperture disposed 
through the cover, the at least one hole dis- 
posed separate from the vent aperture so that 
when the cover is attached to the body portion, 
air may enter the body portion through the vent 45 
aperture as liquid exits the body portion through 
the at least one hole; 

a first wall member disposed surrounding the 
vent aperture and mounted to and projecting 
generally away from an interior surface of the so 
top wall; 

a second wall member disposed surrounding 
the at least one hole and mounted to and pro- 
jecting generally away from the interior surface; 
an air inlet flow control valve mounted to the ss 
first wall member, capable of fluid connection 
with the vent aperture and including an elasto- 
meric first domed portion defining a normally 



closed first slit therethrough, so that when the 
cover is attached to the body portion, the first 
domed portion is capable of movement where- 
by the first slit opens generally towards the 
body portion upon occurrence of a pressure dif- 
ferential across the air inlet flow control valve 
with relatively lower pressure within the drink- 
ing cup, and remains closed in the absence of 
a pressure differential across the air inlet flow 
control valve and upon occurrence of a pres- 
sure differential across the air inlet flow control 
valve with relatively higher pressure within the 
drinking cup; and 

a liquid outlet flow control valve mounted to the 
second wall member, capable of fluid connec- 
tion with the at least one hole and including an 
elastomeric second domed portion defining a 
second slit therethrough, so that when the cov- 
er is attached to the body portion, the second 
domed portion is capable of movement where- 
by the second slit opens generally away from 
the body portion upon occurrence of a pressure 
differential across the liquid outlet flow control 
valve with relatively higher pressure within the 
covered drinking cup, and remains closed in the 
absence of a pressure differential across the 
liquid outlet flow control valve and upon occur- 
rence of a pressure differential across the liquid 
outlet flow control valve with relatively lower 
pressure within the covered drinking cup. 

2. A cap for a drinking cup as defined in claim 1, 
wherein the top wall includes a spout disposed gen- 
erally opposing the interior surface and having a 
distal end defining the at least one hole. 

3. A cap for a drinking cup as defined in claim 1 , further 
comprising coupling means for coupling the air inlet 
flow control valve to the liquid outlet flow control 
valve. 

4. A cap for a drinking cup as defined in claim 3, 
wherein the coupling means includes a generally 
planar attachment member having a graspable pro- 
jecting portion, the attachment member attached 
between the air inlet flow control valve and the liquid 
outlet flow control valve so that a plane defined by 
the attachment member is generally normal to the 
interior surface of the top wall and the projecting 
portion projects generally away from the interior 
surface and facilitates removal of the air inlet flow 
control valve from the first wall member and the liq- 
uid outlet flow control valve from the second wall 
member. 

5. A cap for a drinking cup as defined in claim 3, 
wherein the coupling means includes a diaphragm 
mounted to the air inlet flow control valve and the 
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liquid outlet flow control valve and defining an outer 
edge capable of providing a seal between the body 
portion and the cover when the cover is attached to 
the body portion. 

6. A cap for a drinking cup as defined in claim 3, 
wherein the coupling means includes: 

a diaphragm mounted to the air inlet flow con- 
trol valve and the liquid outlet flow control valve 
and defining an outer edge capable of providing 
a seal between the body portion and the cover 
when the cover is attached to the body portion; 
and 

a graspable tab attached to the diaphragm to 
project generally away from the interior surface, 
facilitating removal of the air inlet flow control 
valve from the first wall member and the liquid 
outlet flow control - valve from the second wall 
member. 

7. A cap for a drinking cup as defined in claim 3 where- 
in the coupling means includes a first handle portion 
mounted to the air inlet flow control valve to facilitate 
the removal of the air inlet flow control valve from 
the first wall member, and a second handle portion 
mounted to the liquid outlet flow control valve to fa- 
cilitate the removal of the liquid outlet flow control 
valve from the second wall member. 

8. A cap for a drinking cup as defined in claim 7, 
wherein the coupling means includes a joining 
means for joining the first handle portion to the sec- 
ond handle portion. 

9. A cap for a drinking cup as defined in claim 1 where- 
in: 

the air inlet flow control valve further defines a 
first isolating channel disposed at least partially 
surrounding the first domed portion for enhanc- 
ing elastomeric movement of the first domed 
portion upon occurrence of a pressure differen- 
tial across the air inlet flow control valve with 
relatively lower pressure proximate to the inte- 
rior surface of the top wall; and 
the liquid outlet flow control valve further de- 
fines a second isolating channel disposed at 
least partially surrounding the second domed 
portion for enhancing elastomeric movement of 
the second domed portion upon occurrence of 
a pressure differential across the liquid outlet 
flow control valve with relatively higher pres- 
sure proximate to the interior surface of the top 
wall. 

10. A cap for a drinking cup as defined in claim 9, 
wherein the first and second isolating channels are 



generally circular and a diameter defined by the first 
isolating channel is less than a diameter defined by 
the second isolating channel. 

5 11. A cap for a drinking cup as defined in claim 9, 
wherein: 

the first and second isolating channels are gen- 
erally circular; 

10 a diameter defined by the first isolating channel 

is less than twice a radius defined by the first 
domed portion, whereby the first domed portion 
forms a portion of a hemisphere; and 
a diameter defined by the second isolating 
1 5 channel is less than twice a radius defined by 

the second domed portion, whereby the second 
domed portion forms a portion of a hemisphere. 

12. A cap for a drinking cup as defined in claim 11, 
20 wherein the first isolating channel is disposed to 
project generally oppositely from the first wall and 
the second isolating channel is disposed generally 
confronting the second wall. 

25 13. A cap for a drinking cup having a body portion ca- 
pable of holding a fluid, comprising: 

a cover capable of removable attachment to the 
body portion and including a top wall defining 
30 at least one hole and a vent aperture disposed 

through the cover, the at least one hole dis- 
posed separate from the vent aperture so that 
when the cover is attached to the body portion, 
air may enter the body portion through the vent 
35 aperture as liquid exits the body portion through 

the at least one hole; 

a first wall member disposed surrounding the 
vent aperture and mounted to and projecting 
generally away from an interior surface of the 
40 top wall; 

a second wall member disposed surrounding 
the at least one hole and mounted to and pro- 
jecting generally away from the interior surface; 
an air inlet flow control valve mounted to the 
45 fjrst wall member, capable of fluid connection 

with the vent aperture and including an elasto- 
meric first domed portion defining a normally 
closed first slit therethrough and defining a gen- 
erally circular first isolating channel disposed at 
50 least partially surrounding the first domed por- 

tion, so that when the cover is attached to the 
body portion, the first domed portion is capable 
of movement whereby the first slit opens gen- 
erally towards the body portion upon occur- 
55 rence of a pressure differential across the air 

inlet flow control valve with relatively lower 
pressure within the drinking cup, and remains 
closed in the absence of a pressure differential 
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across the air inlet flow control valve and upon 
occurrence of a pressure differential across the 
air inlet flow control valve with relatively higher 
pressure within the drinking cup; 
a liquid outlet flow control valve mounted to the 
second wall member, capable of fluid connec- 
tion with the at least one hole and including an 
elastomeric second domed portion defining a 
second slit therethrough and defining a gener- 
ally circular second isolating channel disposed 
at least partially surrounding the second domed 
portion, so that when the cover is attached to 
the body portion, the second domed portion is 
capable of movement whereby the second slit 
opens generally away from the body portion up- 
on occurrence of a pressure differential across 
the liquid outlet flow control valve with relatively 
higher pressure within the covered drinking 
cup, and remains closed in the absence of a 
pressure differential across the liquid outlet flow 
control valve and upon occurrence of a pres- 
sure differential across the liquid outlet flow 
control valve with relatively lower pressure 
within the covered drinking cup; and 
coupling means for coupling together the air in- 
let flow control valve and the liquid outlet flow 
control valve. 

14. A cap for a drinking cup as defined in claim 13, 
wherein: 

the coupling means includes a generally pla- 
nar attachment member having a graspable project- 
ing portion, the attachment member attached be- 
tween the air inlet flow control valve and the liquid 
outlet flow control valve so that a plane defined by 
the attachment member is generally normal to the 
interior surface of the top wall and the projecting 
portion projects generally away from the interior 
surface and facilitates removal of the air inlet flow 
control valve from the first wall member and the liq- 
uid outlet flow control valve from the second wall 
member. 

a diameter defined by the first isolating channel 
is less than twice a radius defined by the first 
domed portion, whereby the first domed portion 
forms a portion of a hemisphere; and 
a diameter defined by the second isolating 
channel is less than twice a radius defined by 
the second domed portion, whereby the second 
domed portion forms a portion of a hemisphere. 

15. A covered drinking cup comprising: 



cover, the at least one hole disposed separate 
from the vent aperture whereby air may enter 
the body portion through the vent aperture as 
liquid exits the body portion through the at least 
one hole; 

a first wall member disposed surrounding the 
vent aperture and mounted to and projecting 
generally away from an interior surface of the 
top wall; 

a second wall member disposed surrounding 
the at least one hole and mounted to and pro- 
jecting generally away from the interior surface; 
an air inlet flow control valve mounted to the 
first wall member, capable of fluid connection 
with the vent aperture and including an elasto- 
meric first domed portion defining a normally 
closed first slit therethrough and capable of 
movement whereby the first slit opens general- 
ly towards the body portion upon occurrence of 
a pressure differential across the air inlet flow 
control valve with relatively lower pressure 
within the covered drinking cup, and remains 
closed in the absence of a pressure differential 
across the air inlet flow control vafve and upon 
occurrence of a pressure differential across the 
air inlet flow control valve with relatively higher 
pressure within the covered drinking cup; and 
a liquid outlet flow control valve mounted to the 
second wall member, capable of fluid connec- 
tion with the at least one hole and including an 
elastomeric second domed portion defining a 
second slit therethrough and capable of move- 
ment whereby the second slit opens generally 
away from the body portion upon occurrence of 
a pressure differential across the liquid outlet 
flow control valve with relatively higher pres- 
sure within the covered drinking cup, and re- 
mains closed in the absence of a pressure dif- 
ferential across the liquid outlet flow control 
valve and upon occurrence of a pressure differ- 
ential across the liquid outlet flow control valve 
with relatively lower pressure within the cov- 
ered drinking cup. 

16. A covered drinking cup as defined in claim 15, 
wherein the top wall includes a spout disposed to 
project generally away from the body portion and 
having a distal end defining the at least one hole. 



so 17. A covered drinking cup as defined in claim 15, fur- 
ther comprising releasable locking engagement 
means for releasably and lockably engaging the 
cover with the body portion. 
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a body portion capable of holding a fluid; ss 
a cover removably attached to the body portion 
and including a top wall defining at least one 
hole and a vent aperture disposed through the 



18. A covered drinking cup as defined in claim 15, fur- 
ther comprising coupling means for coupling the air 
inlet flowcontroi vaivetothe liquid outlet flow control 
valve. 
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19. A covered drinking cup as defined in claim 18, 
wherein the coupling means includes a diaphragm 
mounted to the air inlet flow control valve and the 
liquid outlet flow control valve and defining an outer 
edge capable of being positioned between an edge 
defined by the body portion and a lower inner edge 
defined by the cover to provide a seal between the 
body portion and the cover. 

20. A covered drinking cup as defined in claim 18, 
wherein the coupling means includes a generally 
planar attachment member having a graspable pro- 
jecting portion, the attachment member attached 
between the air inlet flow control valve and the liquid 
outlet flow control valve so that a plane defined by 
the attachment member is generally normal to the 
interior surface of the top wall and the projecting 
portion projects generally away from the interior 
surface and facilitates removal of the air inlet flow 
control valve from the first wall member and the re- 
moval of the liquid outlet flow control valve from the 
second wall member. 

21. A covered drinking cup as defined in claim 18, 
wherein the coupling means includes: 

a diaphragm mounted to the air inlet flow con- 
trol valve and the liquid outlet flow control valve 
and defining an outer edge capable of providing 
a seal between the body portion and the cover; 
and 

a graspable tab attached to the diaphragm to 
project generally away from the interior surface, 
facilitating removal of the air inlet flow control 
valve from the first wall member and the liquid 
outlet flow control valve from the second wall 
member. 

22. A covered drinking cup as defined in claim 18 
wherein the coupling means includes a first handle 
portion mounted to the air inlet flow control valve to 
facilitate the removal of the air inlet flow control 
valve from the first wall member, and a second han- 
dle portion mounted to the liquid outlet flow control 
valve to facilitate the removal of the liquid outlet flow 
control valve from the second wall member. 

23. A covered drinking cup as defined in claim 22, 
wherein the coupling means includes a joining 
means for joining the first handle portion to the sec- 
ond handle portion. 

24. A covered drinking cup as defined in claim 15, 
wherein: 

the air inlet flow control valve further defines a 
first isolating channel disposed at least partially 
surrounding the first domed portion for enhanc- 



ing elastomeric movement of the first domed 
portion upon occurrence of a pressure differen- 
tial across the air inlet flow control valve with 
relatively lower pressure within the covered 

5 drinking cup; and 

the liquid outlet flow control valve further de- 
fines a second isolating channel disposed at 
least partially surrounding the second domed 
portion for enhancing elastomeric movement of 

10 the second domed portion upon occurrence of 

a pressure differential across the liquid outlet 
flow control valve with relatively higher pres- 
sure within the covered drinking cup. 

is 25. A covered drinking cup as defined in claim 24, 
wherein the first and second isolating channels are 
generally circular and a diameter defined by the first 
isolating channel is less than a diameter defined by 
the first isolating channel. 

20 

26. A covered drinking cup as defined in claim 24, 
wherein: 

the first and second isolating channels are gen- 
25 erally circular; 

a diameter defined by the first isolating channel 
is less than twice a radius defined by the first 
domed portion, whereby the first domed portion 
forms a portion of a hemisphere; and 
30 a diameter defined by the second isolating 

channel is less than twice a radius defined by 
the second domed portion, whereby the second 
domed portion forms a portion of a hemisphere. 

35 27. A covered drinking cup as defined in claim 26, 
wherein the first isolating channel is disposed to 
project generally oppositely from the first wall and 
the second isolating channel is disposed generally 
confronting the second wall. 

40 

28. A covered drinking cup as defined in claim 26, 
wherein the body portion includes a relatively broad 
base and a concave sidewall defining a relatively 
narrow waist portion. 

45 

29. Flow control means for use with a cover capable of 
removable attachment to a body portion of a drink- 
ing cup, the cover including a top wall defining at 
least one hole and a vent aperture disposed through 

50 the cover, the at least one hole disposed separate 
from the vent aperture so that when the cover is at- 
tached to the body portion, air may enter the body 
portion through the vent aperture as liquid exits the 
body portion through the at least one hole, the flow 

55 control means comprising: 

an air inlet flow control valve including an elas- 
tomeric first domed portion having a normally 
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lar and a diameter defined by the first isolating chan- 
nel is less than a diameter defined by the second 
isolating channel. 

s 35. The flow control means of claim 33, wherein: 

the first and second isolating channels are gen- 
erally circular; 

a diameter defined by the first isolating channel 
io is less than twice a radius defined by the first 

domed portion, whereby the first domed portion 
forms a portion of a hemisphere; and 
a diameter defined by the second isolating 
channel is less than twice a radius defined by 
is the second domed portion, whereby the second 

domed portion forms a portion of a hemisphere. 



closed first slit therethrough, and means for 
coupling the air inlet flow control valve to the 
cover adjacent to the vent aperture; 
a liquid outlet flow control valve including an 
elastomeric second domed portion defining a 
second slit therethrough, and means for cou- 
pling the liquid outlet flow control valve to the 
cover adjacent to the at least one hole; and 
a generally planar attachment member at- 
tached between the air inlet flow control valve 
and the liquid outlet flow control valve. 

30. The flow control means of claim 29 wherein the gen- 
erally planar attachment member comprises a 
graspable projecting portion, the attachment mem- 
ber lying substantially in a plane defined by the at- 
tachment member which is generally normal to the 
interior surface of the top wall and the projecting 
portion projects generally away from the interior 
surface and facilitates uncoupling of the air inlet flow 
control valve and the liquid outlet flow control valve 
from the cover. 



36. The flow control means of claim 33, wherein the first 
isolating channel is disposed to project generally 
20 oppositely from the top wall interior surface and the 
second isolating channel is disposed generally con- 
fronting the top wall interior surface. 



31 . The flow control means of claim 29 wherein the gen- 
erally planar attachment member comprises a dia- 25 
phragm having an outer edge capable of providing 
a seal between the body portion and the cover when 
the cover is attached to the body portion. 



32. The flow control means of claim 29 wherein the gen- 30 
erally planar attachment member comprises a 
graspable tab projecting generally away from the 
top wall interior surface, facilitating decoupling of 
the air inlet flow control valve and the liquid outlet 
flow control valve from the cover. 35 



33. The flow control means of claim 29 wherein: 



the air inlet flow control valve further defines a 
first isolating channel disposed at least partially 40 
surrounding the first domed portion for enhanc- 
ing elastomeric movement of the first domed 
portion upon occurrence of a pressure differen- 
tial across the air inlet flow control valve with 
relatively lower pressure proximate to the inte- 45 
rior surface of the top wall; and 
the liquid outlet flow control valve further de- 
fines a second isolating channel disposed at 
least partially surrounding the second domed 
portion for enhancing elastomeric movement of so 
the second domed portion upon occurrence of 
a pressure differential across the liquid outlet 
flow control valve with relatively higher pres- 
sure proximate to the interior surface of the top 
wall. 55 



34. The flow control means of claim 33, wherein the first 
and second isolating channels are generally circu- 
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(54) IMPROVED FEEDING BOTTLE DEVICE 




(71) I, Ivan Michaels, of 288, 
Southbourne Grove. Westcliff-on-Sea, Essex, 
British, do hereby declare the invention, for 
which I pray that a patent may be granted 
5 to me, to be particularly described in and by 
the following statement : — 

This invention relates to a device for use 
in an infant's feeding bottle of conventional 
design, to enable liquid to be sucked from the 
10 bottle without the need for inverting the bottle. 
An infant's feeding bottle is normally used 
with a flexible teat, which, in the case of the 
older and comparatively narrow-necked design 
of bottle, is sprung over the mouth of bottle. 
15 With the more recent wider-necked design of 
bottle, the teat has a peripheral flange which 
abuts the mouth of the bottle and is held in 
place by an apertured screw-on cap. In use, 
such bottles normally require to be held in a 
20 somewhat inverted position. 

Various one-way valve constructions have 
been proposed for use in conjunction with 
feeding bottles, but none of these appears to 
have been commercially successful. The pre- 
25 sent invention resides in the realisation that, 
•if a one-way valve be used in conjunction with 
a member in the nature of a drinking straw, 
the bottle need not be inverted in use, especial- 
ly if it be made of comparatively flexible syn- 
30 thetic plastics material. 

The invention provides a device for use in 
an infant's feeding bottle, the said device com- 
prising a tubular portion, the lower end of 
which is adapted to reach substantially to the 
35 bottom of the bottle, and the upper end of 
which is attached to, or formed integrally with, 
a bung adapted to make a substantially air- 
tight fit with a bottle teat and incoroorating 
a valve for controlling the flow of liquid 
40 through the bung in dependence on whether 
or not suction is applied to a fitted teat. The 
air-tight fit may be obtained, e.g. by a sleeve- 
like engagement, or by clamping together adja- 
cent peripheral portions of the bung and the 
45 teat by means of an apertured screw-on cap. 



. The valve may comprise a ball valve con- 
sisting of a freely movable ball, normally cap- 
tive in a portion of the liquid passage-way 
through the bung and of larger diameter than 
ooth the entry and exit ends of said passage- 50 
way. If the bung is formed of resilient syn- 
thetic plastics material, the exit end of said 
passage-way conveniently merges into a diame- 
tral slot in the exit end of the bung, so that 
by application of pressure to opposite ends of 55 
the slot, the middle portion of the slot may 
be enlarged to a width greater than the dia- 
meter of the ball. 

Alternatively, the valve may comprise a 
membrane which normally closes the liquid 60 
passage-way through the bung when suction 
is not applied to the bottle teat but which 
opens to permit the passage of liquid when 
suction is applied to the teat. In such a case, 
the bung and the valve are conveniently 65 
formed integrally of a resilient synthetic plas- 
tics material, and said tubular portion is con- 
veniently formed separately and fits into a re- 
cess in the entry of the bung. The membrane 
may comprise a transverse flap-valve and may 70 
be iormed by cutting around a substantial part 
of a central portion of the bung. Alternatively, 
the membrane may comprise two parallel adja- 
cent edge portions which normally lie close to- 
gether when no suction is applied to the teat 75 
but which readily splay apart to permit pas- 
sage of liquid when suction is applied to the 
teat in use. 

In the case where the bung incorporates a 
ball valve, the bung and the tubular portion 80 
may be moulded integrally from a resilient 
synthetic plastics material, although they could 
tfd^ired^ tW ° Separate kter-engaging parts 

If the bung and the tubular portion are 85 
made separately, the latter conveniently con- 
sists of a suitable length of extruded tubing, 
preferably transparent. 

The device is conveniently made of syn- 
thetic thermoplastic material, e.g. polyethylene, 90 
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although a comparatively soft form of rubber 
could be employed if desired. 

Three embodiments of the invention will 
now be described with reference to the draw- 
5 ings accompanying the Provisional Specifica- 
tion (Figs. 1 to 3B) and to the accompanying 
drawings (Figs. 4 and 4A), in which; 

Figure 1A is an end elevation of the exit 
end of the bung, of one embodiment, u 
10 Figure IB is a sectional side elevation or 
the same embodiment, 

Figure 1C is an end elevation of the lower 
end of the same embodiment. 

Figure 2 is a side elevation of the emboai- 
15 ment of Figure 1, . 

Figure 3A is an end elevation of the exit 
end of the bung of a second embodiment. 

Figure 3B is a sectional elevation of this 
second embodiment. 
20 Figure 4 is a sectional side elevation of a 
third embodiment, and 

Figure 4A is an end elevation of Hie bung 

thereof. , , , 

In the device of Figures 1 and 2, the tubular 

25 portion 1 and the bung 2 are formed integrally 
•• by injection moulding of a suitable syndetic 
thermoplastic material, e.g. polyethylene. The 
lower end 3 of the tubular portion is of rela- 
tively greater wall thickness and is provided 

30 with a transverse groove 4 which will permit 
liquid to be sucked through the device even 
if its extreme lower end should rest firmly on 
the bottom of the bottle in which it is used. 
The bung 2 incorporates a ball valve con- 

35 sisting of a freely movable ball 5 housed in 
an enlarged portion 6 of the liquid passage- 
way through the bung. The exit end of said 
passage-way merges into a diametral slot 7 in 
the exit end of the bung, and the ball 5 is 

40 inserted in the portion 6 by applying pressure 
v to opposite ends of the slot 7 i.e. in the direc- 
tion of the arrow heads in Figure 1A, whereby 
the middle portion of the slot 7 is temporarily 
enlarged in width. 

45 When the device is held in an erect position 
i.e. with the bung at the top and suction is 
not applied to the exit end of the bung, the 
ball 5 will be seated in the position shown, 
closing the liquid passage-way through the 

50 bung. When the device is in use in a bottle, 
suction applied to the bottle teat wiE cause 
the ball to be raised from its seat, allowing 
liquid to pass through the bung. 
The bung is shaped with uniform-diameter 

55 peripheral ridges 8 which facilitate insertion 
• ' of the bung into the associated bottle and teat 
but still allow the bung to make a substantially 
air-tight fit with the internal walls of the bottle 

60 ^In tiie device of Figures 3A and 3B the 
• tubular portion 11 and the bung 12 are formed 
separately, the tubular portion 11 being of a 
suitable synthetic thermoplastic material i.e. 
polyethylene, being simply a length of extrud- 
65 ed tubing, and the bung 12 being moulded 



from moderately solft rubber with an integrally 
formed membraneous type valve 13 having 
edges which converge at the exit end of the 
bung. The adjacent hps of the membrane nor- 
mally remain in the position shown when the 70 
device is not in use and no suction is applied 
to the exit end of the bung, When the device 
is in use in a bottle, suction applied to the 
bottle teat will cause the lips of the membrance 
to splay open and allow liquid to pass through. 75 

As in the device of Figures 1 and 2, the 
bung 12 is shaped with peripheral ridges for 
a similar purpose. 

In the device of Figures 4 and 4A, the tub- 
lar portion 14 and the bung portion 15 are 80 
formed separately, the respective materials 
conveniently being the same as for the device 
of Figure 3. In thise case the membrane 16 
is formed by making a cut 17 for a substantial 
way around the otherwise closed central por- 85 
tion of the bung, so as to form a transverse 
flap-valve capable of pivoting relative to the 
straight-edge portion 18 (Figure 4A), as indi- 
cated by the broken lines in Figure 4. 

The device illustrated in Figures 4 and 4A 90 
is designed for use with one of the relatively 
modern wide-mouthed feeding bottles and to 
be held in place, together with co-operating 
teat, by an apertured screw-on cap. When the 
device is in use, the flap-valve 16 will open 95 
to approximately the broken-line position 
shown in Figure 4 when suction is applied to 
the teat and will normally return to the closed 
full line position when there is no suction ap- 
plied to the teat. 100 

It will be found that most infants will learn 
to use, without assistance, a bottle fitted with 
a device according to the invention much 
sooner than a bottle not fitted with such a 
device. The device also tends to reduce the 105 
amount of air swallowed by a user. 

The devices described above were designed 
for use with the more recent wider-necked bot- 
tles, but with suitable modifications in dimen- 
sions similar devices may be used with the 110 
older narrower-necked design of bottle. 

Various modifications may be made, or 
other designs employed, without exceeding the 
scope of the invention. 

WHATICLAIMIS:— H5 

1. A device for use in an infant's feeding 
bottle, the said device comprising a tubular 
portion, the lower end of which is adapted to 
reach substantially to the bottom of the bottle, 

and the upper end of which is attached to, 120 
or formed integrally with, a bung adapted to 
make a substantially air-tight fit with a bottle 
teat and incorporating a valve for controlling 
the flow of liquid through the bung in depend- 
ence on whether or not suction is applied to 125 
a fitted teat ^ m . 

2. A device according to claim 1, m which 
the valve consists of a freely movable ball, nor- 
mally captive in a portion of the liquid pas 
sage-way through the bung. 
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3. A device according to claim 2, in which 
the bung is formed of resilient synthetic plas- 
tics material, the said passage-way merging in- 
to a diametral slot in the exit end of the bung, 
so that by application of pressure to opposite 
ends of the slot, the middle portion of the slot 
may be enlarged to a width greater than the 
diameter of the ball. 

4. A device according to claim 1, in which 
the valve comprises a membrane which nor- 
mally closes the liquid passageway through the 
bung when suction is not applied to the teat 
but which opens to permit passage of liquid 
when suction is applied to the teat 

5. A device according to Claim 4, in which 
the membrane comprises a transverse flap- 
valve adjoining a central portion of the bung. 

6. A device according to claim 4, in which 
the membrane comprises two parallel adjacent 
edge portions which normally lie close together 
when no suction is applied to the teat but 
which readily splay apart to permit passage 
of liquid when suction is applied to the teat 
in use. 



7. A device according to any preceding 
claim, in which the lower end of the tubular 
portion is formed with a transverse groove for 
the purpose specified. 

8. A device for use in an infant's feeding 
bottle, substantially as herein described with 
reference to Figures 1 to 2 of the drawings 
accompanying the Provisional Specification. 

9. A device for use in an infant's feeding 
bottle, substantially as herein described with 
reference to Figures 3A and 3B of the draw- 
ings accompanying the Provisional Specifica- 
tion. r 

10. A device for use in an infant's feeding 
bottle, substantially as herein described with 
reference to the accompanying drawings 
(Figures 4 and 4A). 5 

11. An infant's feeding bottle supplied with 
a^device according to any one of claims 1 to 

ERIC K. POOLEY, 

501 Victoria Avenue, 
Southend- on-Sea, Essex, 
Agent for the Applicant. 
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